LEFT MAIN coronary artery disease has received considerable attention in the past few years. Studies have indicated that the risk of death due to coronary artery disease correlated best with the extent of coronary artery disease and left ventricular function. The extent of coronary artery disease has been and still is generally categorized as one-, two-, three-and left main coronary artery disease. Earlier studies have found a 1-year mortality after identification at angiography of 25-33% for left main coronary artery disease, 14-19% for three-vessel disease, 7-9% for two-vessel disease, 7-8% for one-vessel disease involving the left anterior descending coronary artery, and 4-5% for one-vessel disease involving the right coronary artery or circumflex marginal arterial system.'-8 Studies of 5-year mortality have also indicated a marked difference in risk, depending on the extent of coronary artery disease. Thus, the annual mortality over a 5-year period for three-vessel disease was around 11%, that for two-vessel disease 7% and that for one-vessel disease 3%.>11
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These earlier studies were based on data obtained in the late 1960s and early 1970s. Since then, mortality from coronary artery disease has fallen in the overall population,12 medical treatment has improved, patient selection for coronary angiography has changed, and more detailed attention is given to left ventricular function. Prognosis for any given extent of coronary artery disease is greatly influenced by left ventricular function. For Thus, the classification of the extent of coronary artery disease as one-, two-, three-and left main coronary artery disease has proved extremely useful not only in determining prognosis but also in selecting patients whose survival may be significantly enhanced by coronary artery bypass surgery. Most of our reports and the ongoing national trials use this method of classification in describing comparability of anatomy. However, the concept of one-, two-, three-vessel and left main coronary artery disease may be a bit restrictive. The coronary artery anatomy of different patients varies. A good example is the difference between dominant and nondominant right coronary artery anatomy. In about 95% of females and 85% of males the right coronary artery gives off the atrioventricular (AV) nodal artery, the posterior descending artery and a posterior left ventricular artery.21 In these people the circumflex artery is usually small and supplies relatively little muscle. The other 10% of the population has a dominant left system, i.e., the AV nodal artery, the posterior descending artery and the posterior left ventricular branches arise from the circumflex artery. In these persons the right coronary artery is small and supplies little muscle. The distribution of the left anterior descending coronary artery itself may vary. In some, the left anterior descending artery is a huge artery that gives off a large diagonal branch supplying part of the lateral wall, continues on to supply the anterior wall and the anterior two-thirds of the interventricular septum, and then extends over the apex to supply the inferior surface to a variable extent. These patients usually have a relatively short, modest circumflex-marginal artery system. In contrast, other patients have a short left anterior descending artery that does not reach the apex and supplies relatively little muscle. These patients usually have a huge right coronary artery and an extensive circumflex-marginal arterial system. Although the amount of myocardium supplied by the left anterior descending artery obviously varies considerably in these patients, present nomenclature combines all these patients into the category of one-vessel left anterior descending artery disease.
The variations in the coronary artery anatomy make identification of comparable extent of coronary artery disease even more difficult in patients with multivessel disease. Attempts have been made to develop more discriminatory classifications of patients on the basis of the anatomic location and severity of coronary artery obstruction. Friesinger, Humphries and their colleagues at The Johns Hopkins6' 22 used a scoring system that weighted the degree of obstruction found in each of the three major coronary systems, graded as 0-5, and then added the three numbers for a total score (maximum of 15) . However, the relative size and distribution of individual arteries was not taken into account. In an attempt to develop a more subtle indication of the amount of myocardium put at risk, a "jeopardy score" was developed by Johnson and co-workers at the Massachusetts General Hospital.23 The coronary arteries were divided into six segments. Each segment was given a score of 2 if it was at ischemic risk from an obstructive lesion that caused more than 70% narrowing of the luminal area. The left anterior descending coronary artery was divided into three segments, the circumflex-marginal arteries into two segments, and the right coronary artery was considered as one segment. In patients with left coronary arterial dominance, the two points assigned to the posterior descending artery were considered in the circumflex system rather than in the right coronary arterial system. Thus, the maximum score could be 12. This system is a significant improvement in considering the total proportion of myocardium in jeopardy from all possible ischemic events, but does not identify those patients with high scores whose risk depends on a single event rather than on multiple events.
In addition to the total proportion of myocardium put at risk by all occlusive coronary artery disease, one should consider the number of ischemic events required to infarct the threatened muscle and the proportion of muscle infarcted by one occlusive event. For example, the fact that patients with left main coronary artery disease ( fig. 1 ) have a much worse 1-year prognosis than patients with three-and two-vessel disease even though many of the latter patients may have the same percentage of live muscle at risk from all occlusive lesions may be explained by the concept that patients with left main coronary artery disease have a large proportion of muscle at risk from one occlusive event. This is especially true for patients with a dominant left system. Studies by Page and co-workers have shown that the common denominator of cardiogenic 2) . Figure 2A shows a complete occlusion of the left anterior descending coronary artery without myocardial infarction because the distal vessel is being supplied through well-developed collaterals from the right coronary artery. However, the right coronary artery has a 95% narrowing. If the right coronary artery completely occludes, the whole inferior wall as well as the apical and anteroseptal walls would infarct, far more than would infarct if the distal left anterior descending artery were supplied through collaterals from an intact marginal artery. Yet both types of anatomy are described as simple two-vessel disease in our present nomenclature. Figure 2B shows a similar situation, but the right coronary artery is completely occluded and the muscle in its distribution is living because of flow through collaterals from the left anterior descending artery that is significantly narrowed proximally. Even in patients with one-vessel disease, there are occasional anatomic situations that may place almost as much muscle at risk as that in main left coronary artery disease. Figure 3 shows a patient who has a partial proximal obstruction of a large left anterior descending coronary artery, which gives off a big diagonal branch and then extends over the apex to supply a major part of the inferior wall. In contrast to the examples in which a large percentage of myocardium is put in jeopardy by one lesion, the anatomy shown in figure 4 depicts two-and three-vessel disease with each narrowed artery jeopardizing only its own area of muscle. The arteries are without collateral connections between each other and are therefore independent of each other.
The role of collaterals is obviously very important in this concept. Well-developed collaterals may protect an area of myocardium from infarction, although the vessel normally supplying it is completely occluded if blood flow from the second coronary artery connected by the collaterals is unimpeded. The second artery, by the same token, would then be supplying a large proportion of myocardium, sometimes equivalent to the area supplied by the main left coronary artery.
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